An stochastic SIS epidemic model in an open environment is presented.
Introduction
In this section is presented the stochastic SIS epidemic model for a closed environment. The order of exposition is the following: firstly is presented the deterministic SI epidemic model, secondly is presented the stochastic SI epidemic model, thirdly is presented the deterministic SIS epidemic model and finally is presented the stochastic SIS epidemic model. All these epidemic models are formulated for a closed environment. The deterministic SI epidemic model is given by: suppose we consider a community of n susceptibles into which a single infective is introduced, then, the subsequent epidemic process is described by the following differential equation:
with the initial condition:
The stochastic SI epidemic model is given by: we shall suppose for simplicity that initially, there are n susceptibles and one infective, while at time τ the probability that there are still r susceptibles left uninfected is P r (τ ), then the 1 subsequent epidemic process is described by the following system of differential equations:
for 0≤r≤n and the initial condition P n (0) = 1 The deterministic SIS epidemic model is described by the following differential equation:
The stochastic SIS epidemic model for a closed environment is described by the following system of differential equations:
for 0≤r≤n + 1 and the initial condition P n (0) = 1 where ǫ is the ratio of recovery-rate (transition-rate from the state I to the state S) to the infection-rate (transition-rate from the state S to the state I), ǫ is the relative recovery-rate and is the fundamental parameter in the deterministic and stochastic Threshold Theorems, whiches are clearly of considerable importance in understanding the mechanism underlying the absence or occurrence of outbreaks of epidemic disease.
In the next section the stochastic SIS epidemic model for an open environment is presented.
The Stochastic SIS-OE Epidemic Model
In this section the Stochastic SIS-OE epidemic model is presented. The order of exposition is the following: firstly is presented the deterministic SIS-OE epidemic model and secondly is presented the stochastic SIS-OE epidemic model. The numerical investigation of this model will be reported in a future paper.
